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REFERENCE TO RELATED APPLICATIONS 

This application is a continuation-in-part of U.S. application No. 10/229,325 filed August 
26, 2002, which claimed priority from U.S. provisional application No. 60/314,977, filed August 
24, 2001. This application also claims the benefit of U.S. provisional application No. 60/516,060 
filed October 31, 2003. 

TECHNICAL FIELD 

This invention relates to venting reclosable bags, and bag closures constructed to enable 
evacuation of air from closed bags. 

BACKGROUND 

Reclosable bags, such as those employing rib-and-groove type closures, have been 
known for decades and have become ubiquitous in food packaging. Such zipper-type closures 
are known to perform reasonably well for sealing bags between uses, and are readily extruded 
and weldable to various bag film materials. 

For many applications, it is desirable prolonged exposure of the bag contents to air be 
avoided, such as to maintain freshness. Such applications include, for example, food storage 
bags and bags for marketing such food products as coffee, shredded cheese, fruit and lunchmeat, 
and also bags for storing fertilizers and seeds, sensitive electronic components, and materials that 
react with air. In such applications, most of the air within the bag may be expelled by collapsing 
the bag about its contents prior to closing the sealing closure. 

SUMMARY 

This invention features an improvement in bag and bag closure construction that can 
enable the evacuation of such bags with the closure closed, without undue complexity and cost. 

According to one aspect of the invention, a vented bag includes a bag body having side 
walls defining a cavity therebetween for holding material therein and having an opening for 
accessing the cavity, and a reclosable closure secured to the side walls at the bag opening. The 
closure has extruded male and female interlocking profiles extending along opposing sides of the 
opening and constructed to releasably interlock along opposite sides of the male profile, and an 
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extruded valve flange laterally spaced apart from the interlocking profiles and extending from 

one side of the closure to engage an opposing surface of the closure when the profiles are 

interlocked. The closure defines a vent passage extending from an air space between the 

opposing sides of the opening and between the interlocking profiles and the valve flange, and the 
5 flange and opposing surface are constructed to separate in response to pressure in the cavity for 

venting the bag with the profiles interlocked, and to increase a contact pressure therebetween in 

response to presence of a vacuum in the cavity. 

In some embodiments the valve flange and one of the interlocking profiles are integrally 

extruded with a common base member to form one side of the closure. The female interlocking 
1 0 profile may be the one of the interlocking profiles integrally extruded with the common base 

member and the valve flange, for example, and in some cases the valve flange and opposing 

surface extend along a full extent of the bag opening. 

In some constructions the valve flange and opposing surface are disposed inboard of the 

interlocking profiles, with the vent passage extending from the air space to atmosphere. In some 
15 other constructions the valve flange and opposing surface are disposed outboard of the 

interlocking profiles, with the vent passage extending from the air space to the cavity. In yet 

other constructions, the closure includes two sets of interlocking profile with one on either side 

of the valve flange, with the vent passage extending from the cavity to the air space, and from the 

air space to the atmosphere. 
20 For some applications the valve flange is resiliently flexed by engagement with the 

opposing surface when the profiles interlock, to provide an initial contact pressure between the 

flange and opposing surface. 

In a presently preferred embodiment, the valve flange extends as a cantilever from a 

flange base integrally extruded with one side of the closure, to a distal end having a contact 
25 surface configured to seal against said opposing surface, and the flange base is disposed 

generally inboard of the distal end of the flange, with the profiles interlocked. 

In some embodiments the valve flange tapers in thickness, narrowing from its flange base 

to its distal end, and may be canted away from the cavity of the bag. 

In some cases the opposing surface is concave and the contact surface of the valve flange 
30 is convex. 
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In some configurations the interlocking profiles form an airtight seal therebetween when 
interlocked. In some others, the vent passage is defined between the interlocking profiles, when 
interlocked. 

In some cases, the valve flange defines deflection radii on the non-sealing side of the 
5 valve flange. 



The vent passage is defined, in some preferred constructions, through resin of one side of 
the closure. In some other cases the vent passage is defined between a back surface of one side 
of the closure and an adjacent bag wall material surface. In some cases the vent passage extends 
10 through resin of one side of the closure and through adjacent bag film forming one of the bag 
side walls. 

The vented bag may be in the form of a disposable pouch, for example, and the bag 
opening may extend along an edge of the bag if desired. 

In one illustrated embodiment, one of the extruded male and female interlocking profiles 
15 is segmented to define the vent passage between longitudinally spaced-apart portions thereof. 
These segmented profiles may define, for example, arcuate notches through the female profile. 

In some embodiments, the female interlocking profile has a first side portion, on a side 
adjacent the valve flange, arranged to engage one side of the male interlocking profile; and a 
second side portion, on a side opposite the valve flange, arranged to engage another side of the 
20 male interlocking profile, with the second side portion having a greater lateral thickness than the 
first side portion. 

According to another aspect of the invention, a closure for bags includes first and second 
closure strips. The first closure strip has a first elongated base, a first extruded interlocking 
profile extending from the elongated base, and an extruded valve flange laterally spaced apart 

25 from the interlocking profile and extending from the elongated base. The second closure strip 
has a second elongated base, a second extruded interlocking profile extending from the second 
elongated base and configured to releasably interlock with the first extruded interlocking profile 
when pressed together, and a flange contact surface laterally spaced from the second extruded 
interlocking profile and configured to engage the valve flange of the first closure strip to form an 

30 air-tight seal therebetween when the profiles are interlocked, with the closure defining an air 
space between the interlocked profiles and the valve flange. The closure further defines an air 
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vent passage extending into the air space with the profiles interlocked. The valve flange is 
constructed to separate from the contact surface in response to pressure on a first side of the 
valve flange, and to be biased against the contact surface in response to presence of a vacuum on 
said first side of the valve flange. 

5 In some embodiments, the second extruded interlocking profile defines a groove therein 

for receiving the first extruded interlocking profile. 

Preferably for some applications, the valve flange is constructed and arranged to 
resiliently flex during engagement with the contact surface when the profiles interlock, to 
provide an initial contact pressure between the flange and contact surface. 

10 The valve flange may extend as a cantilever, for example, from a flange base integrally 

extruded with the first elongated base, to a distal end surface configured to seal against the flange 
contact surface. In some situations, the distal end surface is disposed generally nearer the 
profiles than is the flange base, with the profiles interlocked. 

In some applications, the valve flange is canted toward the first interlocking profile, and 

15 the first side of the valve flange may be directed away from the first extruded interlocking 
profile. 

According to another aspect of the invention, a method of filling and evacuating a bag is 
provided. The method includes providing a bag with a bag body having side walls defining a 
cavity therebetween for holding material therein and having an opening for accessing the cavity, 
20 and a reclosable closure as described herein, secured to the side walls at the bag opening; placing 
material into the cavity; sealing the bag; and then increasing air pressure within the cavity to 
expel air from the sealed bag through the vent passage of the closure. 

In some cases, increasing air pressure includes compressing opposing sides of the sealed 
bag to separate the valve flange and contact surface of the closure and push air contained within 
25 the cavity out of the bag through the closure. The method also includes, in some cases, after 

expelling air from the sealed bag, releasing the opposing sides of the bag to re-engage the valve 
flange and contact surface of the closure and re-seal the bag. 

The material may be placed into the cavity through the closure, between the interlocking 
profiles. 

30 According to another aspect of the invention, a method of forming a reclosable bag is 

provided. The method includes providing a closure as described herein; attaching the first and 
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second elongated bases to bag film; and forming a bag from the bag film, with the bag defining a 

cavity for containing contents and the first side of the valve flange directed toward the cavity. 

The method also includes, in some instances, forming an air vent passage extending into 

the air space defined between the interlocked profiles and the valve flange. Forming the air 
5 passage may comprise piercing through one of the first and second elongated bases of the 

closure, for example. Another example would be placement of notches across the first and 

second interlocking profiles. 

In some other cases, the closure, as provided, defines an air vent passage extending into 

the air space defined between the interlocked profiles and the valve flange. 
10 Among the potential advantages of several aspects of this invention is the enablement of 

simple and substantially complete evacuation of already closed storage bags by incorporating a 

one-way vent structure readily extrudable with many known interlocking profiles. 
The details of one or more embodiments of the invention are set forth in the 

accompanying drawings and the description below. Other features, objects, and advantages of 
15 the invention will be apparent from the description and drawings, and from the claims. 

DESCRIPTION OF DRAWINGS 

Fig. 1 illustrates a bag with a zipper-type closure of a first configuration, with the closure 
in an open state. 

Fig. 2 shows the bag of Fig. 1, with the profiles of the closure interlocked. 
20 Fig. 3 shows the bag of Fig. 1 during pressurized venting. 

Fig. 4 is an enlarged perspective view of the closure of Fig. 1. 

Fig. 5 is an enlarged perspective view of a second closure configuration. 

Fig. 6 shows a unitary closure strip extrusion. 

Figs. 7 and 8 show one method of making and vertically filling bags while attaching the 
25 unitary closure strip. 

Fig. 9 shows a method of making a series of empty, linked bags incorporating the unitary 
closure strip. 

Fig. 10 shows an enlarged perspective of transverse vents. 

Fig. 1 1 illustrates a closure with two interlocking profiles on opposing sides and a flange 
30 extending between the profiles. 
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Fig. 12 shows the closure of Fig. 11 with profiles interlocked and the flange forming a 
seal against the sealing seat. 

Fig. 13 is an enlarged perspective view of a closure with two interlocking profiles and a 
flange extending between the profiles. 
5 Fig. 14 illustrates the closure of Fig. 13 with profiles interlocked indicating the relative 

position of the cantilever sealing section to the sealing seat, the original position of the cantilever 
sealing section indicated by a dashed outline. 

Like reference symbols in the various drawings indicate like elements. 

1 0 DETAILED DESCRIPTION 

Referring first to Fig. 1, a bag 10 has a body 12 formed of a bag material, such as plastic 
film, and a resealable closure 14, shown enlarged for purposes of illustration. Closure 14 is 
shown in cross-section, and extends along the entire length of the bag opening for sealing the bag 
closed for storage. A first side 16 of closure 14 will be referred to as the female side for 

15 reference only and includes a female interlocking profile 18 and a valve flange 20, both 

integrally extruded with and extending from a common base 22. Female profile 18 defines a 
groove 24 for receiving a male interlocking profile 26 of the second side 28 of the closure, 
referred to herein as the male side, when the two sides of the closure are pressed together in a 
fashion generally known in the art of zipper-type closures for disposable bags. Female profile 18 

20 defines two undercuts 30 for engaging corresponding overhangs 32 of the male profile 26 to 

keep the bag closed until the profiles are manually pulled apart. In this embodiment, the profiles 
are shown as being designed to provide a generally air-tight seal when interlocked, although such 
is not true in all cases. Second side 28 of the closure may be extruded of a harder resin, or 
otherwise formed to have a higher durometer than the first side 16 of the closure, for good valve 

25 performance and a readily engaged zipper seal with positive 'snap' tactile feedback. 

Female profile 18 includes a relatively thick outboard arm 34 and a relatively thin 
inboard arm 36, which has a semi-circular notch 37 at its base to serve as a hinge point to enable 
arm 36 to flex or rotate as internal bag pressure forces the male side 28 of the closure away from 
the valve flange 20 and the female profile, helping to keep locking features 30 and 32 engaged as 

30 male profile 26 is pivoted and pulled away from the female profile. The relative thinness of arm 
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36 also enhances the extension of arm 36 relative to arm 34. As bag pressure decreases, the 
resilient deflection of inboard arm 36 will help to return the male portion of the closure to its 
original position and restore the seal between surfaces 40 and 42. 

Valve flange 20 tapers in thickness from its base to its distal end 38, where it has a 

5 longitudinally continuous, convex surface 40 shaped to normally engage and seal against a 
convex contact surface 42 of the male side 28 of the closure when the two profiles are 
interlocked as shown in Fig. 2. As shown, valve flange 20 is canted toward the interlocking 
profiles, and defines a notch 43 along its bagward side that serves as a hinge point to facilitate 
the movement of the upper portion of valve flange 20 away from sealing surface 42. Sufficient 

10 strain energy is retained in the valve flange, however, to force the valve flange back toward the 
sealing surface in the absence of elevated bag pressure. 

Referring to Fig. 2, the engaged closure 14 defines an air space 44 between the 
interlocked profiles 18, 26 and the valve flange 20. An air vent passage 46 connects the air space 
44 with the atmosphere outside the bag. Notably, valve flange 20 engages contact surface 42 

15 with sufficient pressure to seal the cavity 49 defined within the bag body from intrusion of 

outside air entering space 44 through either vent passage 46 or the interlocked profiles. There 
will normally also be a nominal air space between the male and female profiles when engaged, 
although this air space does not play a role in the venting of the bag. 

Venting of trapped air through the interlocked closure 14 is illustrated in Fig. 3. When a 

20 sufficiently high pressure is obtained within the bag cavity 47, in comparison with the 

atmospheric pressure in closure air space 44, such as from compressing the side walls of the bag 
toward one another as illustrated by arrows 48, the distal end 40 of valve flange 20 separates 
from contact surface 42 and allows trapped air to flow between the valve flange and its contact 
surface and out to atmosphere through vent passage 46, as shown by dashed line 50. In this 

25 particular illustration, the base 52 of the male side of the closure is shown as being resiliently 
bent between the contact surface 42 and male profile 26, such as by separation force created by 
the increased pressure, to move contact surface 42 away from flange 20. The thickness of base 
52 is less on the inboard side, with a generous radius adjacent male profile 26, to enhance this 
deflection. In other cases the valve flange itself is constructed to be deflected, bent about its base 

30 in cantilever fashion to move distal end surface 40 away from contact surface 42. In either case, 
a flow path 54 is temporarily created between the two contacting surfaces to allow the trapped air 



7 



Attorney Docket Number: 13067-004001 

to escape under applied pressure. As soon as the pressure is released, the closure automatically 
returns to the state shown in Fig. 2, sealing the bag cavity against undesirable air intrusion. If 
sufficiently evacuated, a gage vacuum can be formed within the bag cavity 47 when the pressure 
is released. In such cases, the internal vacuum acts to further bias the valve flange surface 40 
5 and the contact surface 42 toward each other to resist air intrusion and enhance the sealing effect 
of the closure. 

The closure embodiment shown in Figs. 1-3 can be employed to advantage in several 
applications in which protecting bag contents from air exposure is desired, such as in the storage 
of foodstuffs. The closure also provides a very user-friendly means of evacuating the air of a 

10 filled bag to reduce the overall size of the filled bag, which can be extremely important for 

conserving space during transportation and storage. In some in-home applications, disposable 
bags having such closures are useful for storing and freezing leftover foods, for example. Other 
applications include sandwich bags, bags for packaging of such retail products as coffee, rice, 
beans, nuts, dried fruits, shredded cheese and luncheon meats. Also, the closures are useful for 

15 storage of frozen vegetables and meats, breads, fertilizers, seeds, electronic components, and 
other items or materials that benefit from being stored under vacuum conditions. 

Figs. 4 and 5 are perspective views of two exemplary embodiments. Fig. 4 generally 
illustrates the closure 14 shown in Figs. 1-3, in which air vent passages 46 are formed through 
the base 22 of the female side 18 of the closure, and the closure is constructed to be placed with 

20 valve flange 20 facing the bag interior. In the embodiment of Fig. 5, on the other hand, the valve 
flange 20a is canted away from the interlocking profiles, and the female interlocking profile 18a 
is segmented to form multiple air vent passages 46a through the interlocked profiles. Portions of 
both the valve flange 20a and the portion of the male side base 52a forming the contact surface 
42a have been cutaway to show the segmented structure of the female profile. Segmented arms 

25 36a independently deflect during engagement and flexure, and each segmented female profile 
section independently engages and disengages with the continuous male profile, providing a 
pleasant tactile or audible 'zip' feel or sound desired in some consumer applications. The 
configuration of Fig. 5 is intended to be positioned with the valve flange 20a on a side of the 
closure outboard of the interlocking profiles (i.e., away from the bag cavity). During venting, air 

30 under pressure from the bag interior acts freely on valve flange 20a to resiliently bend the valve 
flange out of contact with the opposing side of the closure, to allow interior air to flow through 



8 



Attorney Docket Number: 13067-004001 

the segmented closure and around the distal end of the valve flange. When vent pressure is 
release, the valve flange 20a once again engages and seals against contact surface 42a, which 
engagement is automatically enhanced by any vacuum created in the bag interior. 

The embodiment of Fig. 5 has the added advantage of not requiring the formation of vent 

5 passages extending to the outer surface of the bag, such as vent passages 46 of the embodiment 
of Fig. 4. However, forming the embodiment of Fig. 5 does require the segmenting of one or the 
other of the extruded interlocking profiles. Such procedures are known in the art and not 
detailed here. As an alternative to the forcible removal of whole sections of material from either 
profile, one of the two profiles may be transversely slit at several points along its length, and the 

10 slit closure strip plastically stretched to separate segments of the extruded profile rail. In either 
case, the valve flange and its mating contact surface remain longitudinally continuous so as to 
form the necessary seal in the final product. 

As shown in Fig. 6, closure 60 may be provided as a unitary extrusion in which both 
mating profiles are formed on a single web. Such an extruded product can be readily integrated 

15 into standard bag-making equipment. The connecting web may be provided with tear grooves 
62, ribs (not shown), or other extrudable features as desired for the intended application. 

For example, Fig. 7 illustrates a vertical form and fill (VFF) bag-making apparatus and 
method, for producing filled bags having closure strips extending along one edge of each bag, 
with the connecting web of the closure strip forming a tear strip in the final product for tamper 

20 evidence and shelf sealing. The bag- forming web consists of a thin sheet of thermoplastic film 
68 which is shaped into a tube by being fed over a filling tube 70, which has an upper funnel end 
72 through which contents are discharged to fall into individual bags formed of the film. Film 68 
is fed from a roll (not shown) over an attitude roller 74, and guided onto the fill tube by curved 
guide forms 76. In some cases, the film is advanced continuously and the transverse sealing jaws 

25 78 (described below) reciprocate vertically, traveling with the film during the sealing/cutting 
process (as indicated by arrows 80); in other cases the film is advanced incrementally and the 
transverse jaws remain within the same horizontal plane. 

As film 68 is formed into a tube, its two longitudinal edges 82 form flanges extending 
generally radially from the tube, between which a continuous length of closure strip 60 is fed in a 

30 folded condition, such that the edge regions of the web film lie at least partially against the outer 
sides of the closure strip in face-to-face relation, but do not overlap the folded edge of the closure 



9 



Attorney Docket Number: 13067-004001 

strip. Guide rollers 84 above the closure sealing bars 86 maintain the adjacency of the sides of 
the closure strip and the film edges. Closure strip 60 is fed over a contoured insulating rail 88 
extending longitudinally along the fill tube from above guide rollers 84 to below closure sealing 
bars 86. As shown in Fig. 8, insulating rail 88 has a longitudinal groove along each of its sides to 
5 avoid crushing the interlocking profiles and sealing members of the closure, helping to guide the 
closure strip through the sealing process. The primary purpose of insulating rail 88 is to inhibit 
undesired welding of the inner sides of the closure strip together as the edges of the bag film are 
welded to the outer surfaces of the closure strip by closure sealing bars 86 (see Fig. 8). 

Closure strip 60 may either be spooled from roll 90 over guide roll 92 in a folded 

10 condition, as shown, with its profiles interlocked and then pulled over insulating rail 88, thus 
separating the profiles of the closure strip, or the closure strip may be spooled flat and then 
folded about the insulating rail, thereby avoiding having to disengage the profiles in the process. 

Closure sealing jaws 86 each have a longitudinal groove adjacent the longitudinal 
grooves of insulating rail 88, such that the heated sealing jaws slidingly contact the film edge 

15 regions only on either side of the thicker portions of the closure strip, sealing the film to the 
closure strip in two discrete bands on each side of the closure strip. Sealing jaws 86 have 
appropriate heating elements embedded within them (not shown) to maintain the sealing surfaces 
at a predetermined, elevated temperature. Immediately below the lower edges of sealing jaws 
86, insulating rail 88 terminates and the profiles of the closure strip are pressed together between 

20 a pair of rollers 94, just above the lower end of fill tube 70. 

After a selected amount of contents have discharged through the lower end of the fill 
tube, transverse sealing jaws 78 come together about the bag film and closure strip and form two 
parallel, transverse seals 96, each of which will form the sealed edge of a bag. As jaws 78 travel 
with the advancing film, a cutting knife 98 within the jaws severs the film and closure strip 

25 between the transverse seals 96. When jaws 78 open at the end of the sealing cycle, a fully 
formed, filled and severed bag 100 is complete. 

Fig. 9 shows another application of my closure strip in a bag-making process. Closure 
strip 60a is differs from the closure strip shown in Fig. 6 only in that in contains a pull cord 102 
embedded along a central rib of the closure, extending generally midway between the 

30 interlocking profiles. The pull cord is configured to tear through the closure strip and bag film 
longitudinally between the interlocking profiles when pulled transverse to the closure strip, and 
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therefore must be of sufficient tensile strength to tear through the closure strip resin without 
breaking. Suitable pull cord materials include drawn nylons, such as fishing line, for example. 
The pull cord may be embedded within the resin of the center closure strip rib at the time of 
extrusion, for example. 

5 Closure strip 60a is passed around a guide roller 104 to travel with bag film 68 onto a 

folding collar 106 where it is permanently bonded to the film under heat and pressure by a 
sealing shoe 108 that slidingly engages the closure strip along three bands, forming continuous 
welds between the closure strip and bag film 68. Collar 106 supports the bag film against the 
light pressure applied by the sealing shoe. Channels in the sealing shoe accommodate the 

10 profiles and center rib of the closure strip, accordingly, and maintain the transverse location of 
the closure strip during bonding. 

Once welded together, bag film 68 and closure strip 60a are folded along their 
longitudinal centerline and passed between two drive rollers 110 that press the profiles of the 
closure strip together and ensure an appropriate crease along the spine of the closure strip. The 

15 folding of the bag film and closure strip is effected by collar 106 and a creasing idler 1 12 that 

runs along the center of the closure strip and defines a rim groove 1 14 for receiving the center rib 
of the closure strip during folding. 

The folded bag film next passes between a pair of reciprocating sealing/cutting jaws 116 
which close against the outer surfaces of the bag film to seal the two sides of the folded bag film 

20 and the folded closure strip together to form a series of individual pouches, each pouch sealed on 
three sides and having a single open end 1 18 for subsequent filling. Jaws 1 16 may be configured 
to also sever the pouches from each other during sealing, or to leave the pouches connected in 
the form of a string of pouches that is readily pulled through an adjacent filling/closing station 
(not shown). 

25 In the two closure examples shown in Figs. 10 through 14, the female half of the seal 

consists of two locking channel sections 119 extending the length of the re-closable seal. 
Between the two locking channels is the sealing seat 120 extending the length of the re-closeable 
seal. The male half of the seal consists of two tongue sections 123 extending the length of the re- 
closable seal, designed to interlock with the female (groove) sections 119. Between the two male 

30 interlocking channels is the cantilever sealing section 124 which extends the length of the re- 
closable seal. The profile of the cantilever seal section 124 is designed to match the profile of 
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the sealing seat 120 when the two re-closable sections are locked to one another, and the male 
(tongue) sections 123 are engaged with the female groove sections 119. 

The profile of the cantilever sealing section 124 is designed to provide a positive seal 
against the sealing seat 120. The height of the cantilever sealing section 124 is greater than the 
5 depth of the sealing seat 120 located on the female (groove) half of the re-closable seal. The 
design of the cantilever sealing section 124 may contain 3 or more deflection radii 125 located 
on the non-sealing side of the cantilever sealing section 124, (Figure 11), or may contain one 
large radius 125 as shown in Figure 13. These radii act to allow the cantilever seal 124 to deflect 
and form an airtight seal against the sealing seat 120 when the cantilever seal 124 is engaged 

10 with the sealing seat 120, resulting from the height of the cantilever seal 124 exceeding the depth 
of the sealing seat 120 when the two sealing sections are engaged and locked together. 

The female half of the seal contains transverse vents 122 that extend the width of the 
female (groove) section of the seal. The depth of the vents is less than the depth of the sealing 
seat 120, and do not intersect with the sealing seat 120 on the female section. The depth of the 

15 vents is greater that the depth of the female (groove) channels 1 19 on the female half of the 
sealing section. The transverse vents 122 are formed in the female half of the sealing section 
during the post extrusion process. 

When the male (tongue) sections 123 of the seal are locked in place with the female 
(groove) sections 119 the cantilever sealing section 124 is in compression against the sealing seat 

20 120 on the female (groove) half of the re-closable seal. Pressure is applied to the inner side 121 
of the re-closable seal. Air pressure 121 on the inner side of the female (groove) seal section 
enters the seal via the transverse vents 122 and its force is applied against the sealing surface of 
the cantilever sealing section 124, forcing the cantilever seal 124 to lift from the sealing seat 120 
on the female (groove) half of the re-closable seal. This allows the air to travel from the inner 

25 side 121 through the transverse vent 122, between the cantilever seal 124 and the sealing seat 
120, exiting the transverse vent 122 on the outer side 126 of the female (groove) section of the 
re-closable seal. 

As pressure is removed from the inner side 121 of the cantilever seal section 124 the 
cantilever seal section 124 re-seats against the sealing seat 120 as a result of the compression 
30 force contained in the cantilever seal section 124. Pressure from the outer side 126 of the re- 
closable seal enters the transverse vents 122 on the female (groove) half of the re-closable seal, 
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and exerts an air pressure force on the outer side of the cantilever seal 124 containing the 
deflection radii 125 providing an additional force against the sealing seat 120 of the female 
(groove) section of the re-closable seal. 

Providing two interlocking channels 119 and tongue sections 123 with the cantilever 124 
and sealing seat 120 sandwiched between helps to keep the cantilever against the sealing seat as 
the closure is flexed. 

Of course, the closure strip configurations discussed above can be incorporated into a 
wide range of bag-making operations and applications known in the art. The ones described 
above are for illustration only. 

A number of embodiments of the invention have been described. Nevertheless, it will be 
understood that various modifications may be made without departing from the spirit and scope 
of the invention. Accordingly, other embodiments are within the scope of the following claims. 
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